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A gender difference in color preference has been repeatedly reported among 
English speakers, with a secondary preference among females for pink-purple 
colors, modulating a primary preference from both sexes for “cool” over “warm” 
hues. However, this group difference leaves much individual variation in 
preference patterns unaccounted-for. Here we examine personality traits and 
gender schemata as possible determinants. Preference choices across sixteen 
hue samples were elicited from 120 young British psychology students, who 
also rated themselves on the International Personality Item Pool and Bem Sex 
Role Inventory questionnaires. Principal Component Analysis reduced their 
individual preference variations to four prototypical patterns. Some associations 
emerged between preference and personality; these may be culturally deter-
mined. Links with gender schemata were less substantial.
1. Introduction
Presented with samples of coloured surfaces or lights, abstracted from any context or 
specified applications, subjects are willing to express preferences for one over another. 
A number of explanations are in play for this evaluative, hedonic aspect of the colour 
domain. It could, for instance, be an evolutionary phenomenon, with colour-based 
attraction to certain objects over others increasing the chance of survival at some stage 
of human pre-history. Alternatively, these preferences could be learned associations 
with desirable or noxious elements of the visual environment, as conjectured by the 
“ecological valence” theory (Palmer and Schloss, 2010). Again, it may be that subjects 
have internalized cultural norms about colour rankings; or even that some subjects 
do not have strong preferences, but respond to the arbitrariness of the ranking task 
by reporting what they understand those norms to be. Innate dispositions and learnt 
associations may interact with elements of the visual environment and internalized 
cultural stereotypes.
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How widely are the patterns of colour preference shared across individuals, across 
groups of individuals and across cultures? For Anglophone respondents, a consensus 
has emerged. Eysenck (1941) found the following order of preference: Blue > red > 
green > purple > orange > yellow. Subsequent studies have confirmed the broad out-
line of this ranking around the colour circle (Granger 1955; Guilford and Smith 1959; 
Ling, Hurlbert and Robinson 2006; McManus, Jones and Cottrell 1981; Ou, Luo, 
Woodcock and Wright 2004; Palmer and Schloss 2011; Taylor, Clifford and Franklin 
2013a; Taylor, Schloss, Palmer and Franklin 2013b).
When stimuli vary in saturation as well as hue, there is a tendency to prefer more 
saturated colours. However, Eysenck encountered a bimodal distribution in which 
some subjects preferred less-saturated stimuli. Preference decreases with high enough 
saturation: Munsell Chroma greater than 8 (Granger 1955) or exceeding an ideal satu-
ration specific to each subject (Hefner, Tomlinson and Zinnes 1966). The interactions 
of hue with saturation and lightness are complex, and may be contingent on other 
variables (Ling and Hurlbert 2009: Palmer and Schloss 2011). Emotional associations 
are not identical to preference; even so, it is worth noting that “the adjective ‘pleasant’ 
was associated with saturated blues and blue-purples, ‘unpleasant’ with desaturated 
yellowish and greenish browns” (Simmons 2011).
As well as general patterns in colour preferences, individual differences have 
been the subject of research. For instance, Ling et al. (2006) interpreted their data in 
terms of two neural pathways that encode chromatic information. For most people, 
the signal produced by a given stimulus on the S0 pathway – encoding stimulation of 
short-wave-sensitive cones, and distinguishing blue / purple from yellow – contributed 
positively to preference. However, the signal on the (L–M) pathway (distinguishing 
red from green) tended to receive a positive weight for females and negative for males, 
modulating their preferences for reddish over greenish nuances. This result is consist-
ent with McManus et al. (1981), who reported a greater preference for red among 
females, and with Bonnardel, Beniwal, Dubey, Pande and Bimler (2012), in which the 
British female preference for pink-purple was replicated with an Indian population.
Here too the literature is far from unanimous regarding sex differences. Eysenck 
(1941) emphasized “high agreement between the sexes”, while Granger (1952, 1955) 
remarked on the lack of any marked difference between the preferences of men and 
women. More recently, Camgöz, Yener and Güvenç (2002) found no significant 
sex difference among Turkish subjects (see also Ou et al. 2004). Child, Hansen and 
Hornbeck (1968) reported that colour preferences differed between boys and girls, 
though the way that their data were aggregated does not allow any detailed scrutiny 
of the difference. They also found that the salience of saturation as a determinant of 
preference (relative to hue) was greater among boys than girls. The widely-reported 
preference for higher saturation was limited to males for Palmer and Schloss (2011), 
was present in both sexes in Taylor et al.’s (2013a) partial replication of that study, and 
was stronger in females for Ling and Hurlbert (2009).
In this context, some authors have highlighted the crucial role of the (L–M) 
pathway in discriminating ripe fruit or foliage (Regan, Juillot, Simmen, Viénot, 
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Charles-Dominique and Mollon 2001), and in detecting the effects on bare skin of 
changing blood-oxygen saturation (Changizi, Zhang and Shimojo 2006): that is, it 
benefits both foraging and intra-species communication. Thus a sex difference with an 
(L–M) contribution to female preferences is compatible with evolutionary accounts if 
one posits that foraging and care-giving were largely female activities during human 
prehistory. Some preference patterns may be innate. Infants prefer colours to grey, and 
red most of all (Adams 1987). Their preferences display a (L–M) contribution but no 
S0 contribution (Franklin, Bevis, Ling and Hurlbert 2010). Hues from either end of the 
colour spectrum are more attractive to an infant’s gaze than middle wavelengths when 
two hues – controlled for saturation and intensity – are presented side by side (Teller, 
Civan and Bronson-Castain 2004; Franklin, Gibbons, Chittenden, Alvarez and Taylor 
2012; Zemach, Chang and Teller 2007; also Bornstein 1975). In contrast, Taylor et al. 
(2013b) found no consistent pattern of preference across lightness levels.
However, socialization also provides an explanation, for colour-preference norms 
and expectations in modern English-speaking countries are strongly gendered. There 
is ample evidence for male / female socialization differences in other aspects of colour 
cognition. In particular, in colour language, girls display a larger vocabulary (e.g. Rich 
1977; Simpson and Tarrant 1991) and an earlier acquisition of colour terms (Anyan 
and Quillian 1971).
It is noteworthy that sex differences are not constant for all ages. No difference 
appeared in a sample of infants aged 3 to 4 months (Franklin et al. 2010) or a group of 
12-week-olds (Zemach et al. 2007). Ling and Hurlbert (2011) found the male / female 
divergence beginning among 8- to 9-year-old children, widening in the 11−12 age 
band, then reducing in an 18–24 band and almost closed again for an adult group aged 
60 to 96. No sex difference was reported in Swedish 80-year-olds (Wijk, Berg, Sivik and 
Steen 1999; see also three studies cited by Ellis and Ficek 2001) while a strong sex dif-
ference reported in young adults was much weaker among elderly adults (Bonnardel, 
Harper, Duffie and Bimler 2006). Across school samples from first-graders to twelfth-
graders (Child et al. 1968), hue was more salient as a determinant of preference (rela-
tive to saturation) for girls than boys, and became more salient with age.
A sex difference of another kind was found by Gelinau (1981): women were more 
consistent in their responses when they ranked 77 colour samples on two occasions 
separated by a five-week interval. Males appear to have less reliable access to their 
colour preferences, whether these are innate or acquired from one’s culture. This is 
consistent with a role for socialization, if one assumes that men are less used to colour-
related introspection while the cultural expectation for women is to voice an affective 
or aesthetic response. Consistent with improving expertise in or access to a cultural 
consensus, the consensus order of hue preferences became progressively clearer across 
school grades, but not qualitatively different (Child et al. 1968).
It is helpful to distinguish between sex and gender identity, for the two do not 
always coincide. The former is biological and dichotomous; the latter is a continuous, 
fluid, multi-dimensional schema to which the individual and society contribute. If 
socialization and cultural expectations dominate colour preferences, one might expect 
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them to correlate more strongly with gender than with sex. The related construct of 
sexual orientation has been examined (Ellis and Ficek 2001), though with negative 
results: within males and females, no group differences emerged between self-identi-
fied hetero- and homosexual subjects. Here the subjects’ gender self-schemata were 
quantified with self-report data on the Bem Sex Role Inventory or BSRI (Bem 1974). 
Although there are concerns about the validity of the BSRI (Hamilton 2008; Holt 
and Ellis 1998), it is the most frequently employed self-report instrument with over 
four thousand research citations, and provides the broadest basis of comparison with 
previous studies.
Facets of personality are another conceivable influence on preferences, albeit a 
controversial one, featuring for instance in the Lüscher Colour Test (Scott and Lüscher 
1971). Subjects were asked in this study for self-report data to score them on five 
“molar” personality variables – the five scales of the Big-Five framework (Goldberg, 
Johnson, Eber, Hogan, Ashton, Cloninger and Gough 2006).
Individual variations, which are obscured when colour preferences are reduced 
to a trend across a population, are here retained to examine links between preference 
and personality. It is also of interest whether individual deviations are random or 
systematic. Eysenck (1941) and Granger (1952) both found substantial variations: the 
mean correlation between individual colour rankings, about 0.3, was low. This leaves 
open the possibility that the subjects varied along a continuum, perhaps clustered into 
distinct subgroups.
It would also be of interest to know the extent of variation within different subject 
groups. It is conceivable, for instance, that some groups deviate less than others from 
the mean, as might happen if they lack strong personally-formed colour-preferences 
and respond to questioning by accessing cultural norms (or what they understand 
those norms to be). Thus we also examine the variation among subjects with Cultural 
Consensus Analysis (CCA).
2. Method
2.1 Subjects
One hundred and twenty first-year psychology students were recruited at the Univer-
sity of Winchester (UK):
a. Eighty (43 F) with an average age of 23.8 years (s.d. 4.9)
b. Forty (24 F) with similar but unrecorded demographics.
All participants had normal trichromatic colour vision as assessed with the Ishihara 
test. A preliminary comparison of the two groups showed no glaring differences 
requiring a separate analysis of those with unrecorded demographics.
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2.2 Stimuli
The sixteen samples were specified using the Munsell system. They were based upon 
the Munsell papers used in the Farnsworth D-15 colour-vision panel test, and were 
spaced at roughly equal intervals around an incomplete hue circle. We label them 
below with approximate colour descriptors, while also identifying them by Munsell 
codes. Ten stimuli had Value = 5, Chroma = 4, with the Hues 5B (“blue”), 10BG (“tur-
quoise”), 10G (“green”), 5G (“dull green”), 5GY (“olive green”), 5Y (“brown”), 2.5YR 
(“tan”), 7.5YR (“coral”), 7.5R (“red”), 5RP (“pink”) and 10P (“purple”). The remaining 
six stimuli, every third step in the hue sequence, were pastels: lighter (Value = 6.5) and 
desaturated (Chroma = 3). Their Hues – marked with an asterisk – were 10B* (“light 
blue”), 5BG* (“light turquoise”), 10GY* (“light green”), 10YR* (“beige”), 2.5R* (“light 
pink”) and 5P* (“lavender”).
These locations in colour space are illustrated in Figure 1, where Munsell specifi-
cations are translated into chromaticity coordinates a* and b* in the CIELAB scheme 
(using the D65 illuminant). Inter-point distances in Figure 1 are a first approximation 
to similarities between the corresponding stimuli, although CIELAB is not primarily 
intended as a “uniform chromaticity space” or UCS.
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Figure 1. Chromaticity coordinates a*, b* for sixteen hue stimuli. Six stimuli  
(shown by asterisks after the label) are lighter and less saturated
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Seventy-five triadic combinations were selected and printed on 4-cm square cards. 
The stimuli on each card were printed as 1-cm circles (each surrounded by a 1-mm 
black annulus) against a Munsell N/5 background, at the corners of an equilateral 
triangle, labelled (a), (b) and (c). Each triad defines a triangle in the colour plane with 
those three points at its corners. The combinations were chosen rationally to ensure 
that these 75 triangles were evenly distributed in geometrical terms: that is, that they 
included a range of elongations, and that the triangles with a given degree of elonga-
tion were aligned in a range of colour-space directions. They present any given stimu-
lus – to be rated for preference – in about fourteen different contexts.
2.3 Procedure
Participants were first provided with Bem Sex Role Inventory (BSRI) and International 
Personality Item Pool (IPIP) questionnaires that they filled in at their own pace. The 
BSRI consists of sixty adjectives presented as a Likert-type 7-point scale. Thirty-five 
items were extracted from the IPIP to cover the Big-5 domains of Open to Experience 
(O), Neuroticism (N), Extraversion (E), Conscientiousness (C) and Agreeableness (A), 
each presented as a Likert-type 5-point scale. In both cases, respondents indicated how 
well the adjective or the statement applied to themselves.
The colour preference task was a modification of the Method of Paired Com-
parisons. Subjects viewed the seventy-five colour triad cards successively, each time 
deciding which stimulus was the most preferable, with their choice recorded by the 
experimenter (as in Simmons 2011). Cards were presented in random order on a large 
table of uniform grey (N/5), illuminated by a D65 ceiling panel providing a reflected 
light intensity of 150 cd/m2. No time constraint or time pressure was imposed. Subjects 
took about thirty minutes to judge all triads.
3. Results
3.1 BSRI
Student-t contrasts detected significant inter-group differences. On closer inspection, 
females on average scored higher than males on Femininity (4.90 vs. 4.19: t (111) = 
5.29, p < 0.001) and lower on Masculinity (4.41 vs. 4.91: t = −3.34, p = 0.001), as might 
be expected. These effects are large- and medium-sized, with Cohen’s d = 1.00 and 
−0.63 respectively. There was no difference on the Androgeny scale. Figure 2 illustrates 
these differences.
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Figure 2. Mean male and female scores on BSRI scales, with standard errors
3.2 IPIP
Male and Female subgroups self-rated higher on Agreeableness than on the other 
scales, but this tendency was significantly weaker for the males (post-hoc t test, t = 
5.10, p < 0.001, d = 0.97). No other sex differences reached significance. Mean self-
ratings for both sexes were lowest for Neuroticism.
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Figure 3. Mean male and female scores on IPIP scales, with standard errors.  
The scales are ordered in decreasing order of means: Agreeableness (A), Openness (O), 
Extraversion (E), Conscientiousness (C) and Neuroticism (N)
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We examined the significant correlations between the IPIP and BSRI scales (p < 0.01), 
although they are not central to this study. Masculinity was significantly associated 
with Extraversion – more in males (r = 0.55) than in females (r = 0.39) – and nega-
tively associated with Neuroticism across sexes (r = −0.25). Femininity was associated 
with Agreeableness, more in females (r = 0.37) than in males (r = 0.31). Androgeny was 
associated with Neuroticism across sexes (r = 0.25), and with Extraversion, but only in 
females (r = 0.27).
3.3 Preference rankings
The responses from each subject were summarized by assigning a score to each stimu-
lus, Pmi, where the index m identifies the subject and i identifies the stimulus. Pmi = 
Smi / Ni, where there are Ni triads featuring the ith colour, and Smi is a sum over those 
triads of scores for the colour (a score of 2 each time i was preferred and 1 otherwise). 
Pmi values can range from −1 to 2 but their mean across stimuli for a given subject is 
necessarily 0.
Inspection of individual colour-preference curves revealed that some participants 
had allowed “saturation / lightness” to dominate their responses, ignoring hue and 
awarding the highest or lowest ranks to the six pastel samples. This preference pattern 
was observed from one male and six females.
Of these seven participants, five systematically selected pastel samples as most 
preferred, while two females preferred saturated samples. Data from these participants 
were removed since the objective of the study was to compare the correlates of hue 
preference, with all else being equal. Responses from the remaining 113 participants 
followed patterns dominated by hue criteria of one kind or another. Following an 
analogy with the mechanisms that subserve color discrimination and appearance, we 
refer to these latter preference profiles as “color-opponent”, in contrast with the “pastel” 
preference profiles based on saturation and lightness.
3.4 Consensus analysis
Cultural Consensus analysis (CCA) focuses on the correlations rmn between Pmi and 
Pni for each pair of subjects m and n (e.g. Moore et al. 2002; Bonnardel et al. 2006). If 
the rmn are generally positive and large, one can speak of a consensus about the prefer-
ence ratings of stimuli, shared across the subjects. The strength of this consensus – the 
extent to which a single shared “template” of preferences predicts the responses of 
any given subject – is A = √mean(rmn). An individual’s competence as an informant 
(i.e. access to the consensus) is given by his or her value on the first principal compo-
nent (PC1) extracted from the matrix of rmn values by applying Principal Component 
Analysis (PCA) with subjects as variables. Each component here is a prototypical tem-
plate for rating the sixteen hues.
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Applied here, PC1 only accounted for 45.6% of total variance, while six subjects 
(5%) had negative values, even excluding the pastel-preference subjects. Both points 
contravene Weller and Romney’s (1988) guidelines for accepting a single preference 
consensus shared across all subjects (i.e. PC1 should be at least three times as impor-
tant as PC2, with negligibly few negative subjects). PC2 was relatively large, accounting 
for 17.7% of variance, with values larger than 0.5 or less than 0.5 for 24 and 14 subjects 
respectively (again failing Weller and Romney’s criteria). The importance of PC1 and 
PC2 can also be expressed as their “eigenvalues”, which here were 48 and 20. At 57.4%, 
the overall consensus A was quite low.
Also of interest is AS, the mean access to the appropriate sex-specific consen-
sus: AS = √mean(rmn) averaged across same-sex pairs of subjects m and n. Here AS = 
60.8%, so one can speak of a sex-specific component of 3.4%, the gain in accuracy 
when predicting a subject’s preferences when the sex is known. This arose from greater 
homogeneity among the 61 females: averaging across them provided a female-specific 
consensus of AF = 67.0%. Conversely, the 52 males were less consistent than the sample 
as a whole, with a male-specific consensus of AM = 53.6%.
3.5 Mean preference curves
Figure 4 shows the mean preference profiles (with standard errors) for the Female and 
Male subgroups. Post-hoc contrasts identify significant departures between them for 
specific hues, these being medium- and large-sized effects (Table 1).
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Figure 4. Mean male and female preference profiles. Solid symbols: females.  
Hollow symbols: males. Error bars show standard errors
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3.6 Principal component analysis
To reduce the underlying data structure to a small number of variables and facili-
tate the examination of group differences, PCA was applied to 113 subjects, this time 
with the sixteen colour samples as variables. Bartlett’s Test of Sphericity (p ≤ 0.001) 
confirmed the applicability of this approach. We retained four principal components 
(PCs) with eigenvalues > 1, together accounting for 72.5% of total variance across the 
subjects. The first pair of PCs were notably more significant (accounting for 27.2% and 
23.1% of variance) than the remaining two (13.1% and 9.1%). An orthogonal varimax 
rotation to simple structure did not aid interpretability. These PCs should not be con-
fused with those obtained in the earlier CCA.
Variable loadings for the PCs are plotted in Figure 5 as functions of hue sequence. 
PC1 and PC2 are clearly colour-opponent in nature, each showing a single lobe of pos-
itive and trough of negative loadings. Both can be expressed as vectors in the colour 
plane: PC1 is a gradient of preference ranging from beige / coral (10YR*, 2.5YR and 
7.5R) to blue-turquoises (5B, 10BG and 5BG*). Similarly, PC2 runs from pink-purples 
(5RP, 10P and 5P*) to green / olive-green (5G, 5GY), as in Bonnardel et al. (2012).
The two secondary PCs each display two lobes and two troughs of positive and 
negative loadings; combined in suitable proportions, they can account for any pattern 
of preference or disliking for complementary hues (e.g. red and green).
In an un-rotated PCA solution, the differences in subjects’ values on PC1 cap-
ture as much individual variation as possible: in this case, variations in acceptance 
of orange-to-turquoise as a hue-preference criterion. Note that these values quantify 
deviations away from the overall mean, i.e. a negative value on PC1 means a reduced 
preference for blues rather than a preference for red-yellow. Values on PC1 tend to be 
lower for males but not significantly so. In contrast, variations in PC2 values (accept-
ance of the green / yellow-to-pink criterion) capture much of the female / male dif-
ference. This can be seen in Figure 6, which plots subjects’ values on the four PCs: an 
offset between the male and female distributions of PC2 values is apparent, although 
the two overlap. A group difference also appears in PC3 distributions. These two dif-
ferences are highly significant and are included in Table 1.
Table 1. Sex differences in hue preferences: Female / Male contrasts for hues and 
Principal Component values. Significant differences shown (not significant for other 
seven hues), with t value, significance p, and effect size measured by Cohen’s d; shown  
in bold if p < 0.01. 111 d.f throughout
5BG* 5GY 5Y 10RY* 2.5RY 7.5R 5RP 10P 5P* PC1 PC2 PC3 PC4
F 0.64 −.54 −.76 −.53 −.52 −.48 0.14 0.16 0.31 0.08 −.42 0.31 −.04
M 0.41 −.29 −.47 −.28 −.11 −.05 −.36 *0.33 −0.23 −.09 0.49 −.37 0.04
F -M 0.23 −.25 −.29 −.25 −.41 −.43 0.49 0.49 0.55 0.17 −.91 0.68 −.08
t 2.26 −2.71 −3.12 −3.23 −4.15 −4.06 4.94 4.56 4.91 −5.36 3.84
p 0.026 0.008 0.002 0.002 0.000 0.000 0.000 0.000 0.000 n.s. 0.000 0.000 n.s.
Cohen’s d 0.43 −0.51 −0.59 −0.61 −0.79 −0.77 0.94 0.87 0.93 −1.02 0.73
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Figure 5. Principal components PC1, PC2, PC3, PC4 from PCA of preference data 
(idealized, prototypal preference profiles, used to approximate a subject’s actual 
preferences by blending them in the proportions shown in Figure 6); plotted as functions 
of hue in (above) rectilinear coordinates, (below) polar coordinates, with values plotted 
as radial distance from centre, running from −1 to +1
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Figure 6. Distribution of subjects’ principal-component weights: (above) PC1 vs. PC2; 
and (below) PC3 vs. PC4
3.7 Correlations of preferences with IPIP and BSRI scores
The subjects’ scores on the personality scales were correlated with their preferences 
for individual hues, and with their values on the Principal Components. Given the 
higher female baseline on Agreeableness, these correlations were calculated separately 
for males and females. We also performed partial correlation (controlling for the “sex” 
variable) across all subjects combined. Correlations significant at p = 0.05 (uncorrected 
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for multiple comparisons) are shown in Table 2 because this is an exploratory study. If 
a scale is predictive of preference for a given hue, it should also show some association 
with adjacent hues, so some “clustering” is to be hoped for.
The correlations appeared most often for Openness and Neuroticism. Openness was 
associated with a decreased preference for “blue” 10B* and 5B (especially for females), 
and with increased preference for “red” 7.5R (for females) and “pink” 5RP (for males). 
When individual hue preferences are aggregated into PC values, this manifested as a 
negative correlation between “O” scores and the yellow-blue gradient PC1 (especially 
for males), and a positive correlation with PC4.
Neuroticism was linked with decreased preference for “blue” 5B and “light blue” 
10B*, and with increased preferences for “red” to “purple” hues (both mainly for 
males). This resulted in a negative association with PC1 values for males and positive 
links with PC4 values for males and females.
Agreeableness was associated with increased preference for “dull green” 5G and 
“olive green” 5GY (especially for males). For males only, it predicted decreased pref-
erence for “pink” 5RP and “purple” 10P. At the aggregated level of PC values, this 
translated into a positive link with PC2, for males.
No significant associations appeared for Conscientiousness or Extraversion.
We repeated the calculations for the three BSRI gender-identity scales, correlating 
each with sixteen hue preferences and four PC weights, for all subjects and for males 
and females separately. Eleven correlations proved to be significant at p = 0.05 and are 
also listed in Table 2; slightly more than the seven that could be expected from chance 
alone (for comparison, 44 correlations with personality scales were significant, rather 
than the 15 expected from chance). Thus the present data provide only equivocal 
evidence about the links between gender and hue preferences, and little basis for gen-
eralizations. We note that Masculinity, in females, manifested as a preference for the 
“brown” 5Y hue; Androgeny, in females, was linked with preference for “coral” 7.5YR 
and “red” 7.5R; and Femininity, in males, was linked to PC3 values.
4. Conclusions
We used PCA to create an empirical framework which could accommodate individual 
differences in colour preferences, as well as summarize means across groups. This 
reduced variation among subjects to four modes or prototypical preference patterns. 
A key feature of the data was the continuity of preference: adjacent stimuli around 
the hue circle tended to attract similar preferences. This carries over into the relative 
smoothness of the first and second Principal Component (Figure 5). Both are colour-
opponent profiles, PC1 opposing warm and cool colours (yellow-red-purple vs. blue-
green), and PC2 opposing green-yellow-red to blue-purple.
These two dominant PCs can be understood as gradients of increasing prefer-
ence in the colour plane – whether the experiential colour plane of CIE-LAB space 
or the more physiological framework of “cone space” defined by S0 and (L–M) cone 
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contrasts. Thus a given subject’s preferences can be approximated by combining these 
two gradients in the appropriate proportions, defining a specific direction in the plane 
(modulated by contributions from PC3 and PC4). Note that a given direction can be 
defined using any number of different pairs of axes. Due to this rotational indetermi-
nacy, little can be read into the difference between the components obtained here and 
the S0 and (L–M) “cardinal axes” used by Ling and Hurlbert (2009, 2011) to account 
for individual preferences.
The present results replicate earlier reports of a gender difference among English-
speaking respondents: females showed a greater preference for purplish colours, bal-
anced by a decreased preference for the greenish-yellow-to-orange sector of the hue 
circle. The PCA framework summarizes this as a tendency for males and females to 
weight the second Principal Component positively and negatively. Also of note is the 
greater internal consistency among UK females.
It appears that biological sex wielded more influence than gender upon prefer-
ence. Few significant correlations were observed between hue preferences and gender-
schema self-ratings, barely above the background number that chance alone would 
predict, making interpretation of those correlations difficult. Some confidence in the 
internal validity of these measures, at least for this UK sample, can be drawn from the 
face plausibility of the correlations between gender scales and personality scales (e.g. 
between Masculinity and Extraversion, and Femininity and Agreeableness).
More associations appeared between preference and three of the “Big-Five” per-
sonality scales (Table 2). Applying multivariate regression to the profile of correla-
tions, we found that a suitable combination of PC1, PC2 and PC4 values predicts 
the Neuroticism self-assessment of UK males with R = 0.56. These may be cultural 
conventions: in the case of Neuroticism, one might speculate that colour choices can 
be a statement of a self-perceived asocial or “outsider” status. Self-perceived Openness 
invites culturally-defined colour-choice expression in the same way.
The question of the universality or otherwise of colour preferences across cultures 
has not so far been raised. As well as a possible source of inter-subject variation, addi-
tional to those covered earlier, it is another consideration in weighing up evolutionary 
versus environmental or socialization accounts.
Most research reviewed in Section 1 has focused on English-speaking groups. 
Samples from urban Turkey (Camgöz, Yener and Güvenç 2002) and from three cities 
in Asia (Saito 1994) evinced similar preferences to those of English-speakers. A com-
parison of British and Indian groups found a remarkable agreement in the overall pref-
erence of cool over warm colours, with a residual cultural difference only manifesting 
among women (Bonnardel et al. 2012), although substantially more Indian subjects 
followed the “pastel” criterion of hue preference. However, there is at least some modu-
lation of the shared pattern of colour preferences by cultural factors. Chinese sub-
jects showed a systematic shift – an enhanced preference for reddish colours – from 
English speakers (Ling et al. 2006). These cultural modulations are usually reported 
as quantitative rather than qualitative. In two exceptions, rankings of eight colour 
samples from Kuwaiti subjects were nearly the inverse of American subjects’ rankings 
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(Choungourian 1968), while the preferences of Himba subjects were dominated by a 
liking for Green and a relative dislike for Cyan, Blue and Purple (Taylor et al. 2013a). 
We are presently collecting further data from other nationalities and cultures to inves-
tigate how far the preference / personality patterns generalize.
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